Biochemical and histochemical evidence for lysosomal proteases in rodent lenses.
The lysosomal proteases cathepsin B and dipeptidyl peptidase II (DPP II) were identified biochemically in the supernatant fraction of rat and guinea-pig lens homogenates, using as substrates CBZ-Arg-Arg-4-methylcoumarin-7-amide (AMC) (5 microM, pH 6.0, 37 degrees C for cathepsin B, and Lys-Ala-AMC or Lys-Pro-AMC (5 microM, pH 5.5, 37 degrees C) for DPP II. Cathepsin B-like activity was totally inhibited by the specific inhibitor lepeptin (0.1 mM); while DPP-II-like activity was partially inhibited by Tris (10 mM) or puromycin (0.1 mM), which are specific for DPP II, and by phenylmethylsulphonyl fluoride (PMS-F), an inhibitor of serine class proteases. DPP-II-like activity also was demonstrated histochemically. The histochemical preparations consisted of cryostat sections (6 micron) of glutaraldehyde-fixed rat lenses, incubated in medium containing cacodylic acid-NaOH (0.05 M), Lys-Pro-4-methoxy-2-naphthylamide (MNA) or Lys-Ala-MNA (1 mM), and 0.1% w:v Fast Blue B salt (pH 5.5, 37 degrees C). Control sections were treated with medium in which the substrates were replaced by Lys-Ser-MNA (1 mM), which is not acted upon by DPP II; or medium containing PMS-F (1 mM). Sections treated with experimental medium containing Lys-Pro-MNA showed intense enzymatic activity throughout the epithelium and bow region. In the bow region and superficial cortex activity was mostly granular, suggesting a lysosomal localization. Histochemical activity was reduced partially by inclusion of PMS-F, and totally by substituting Lys-Ser-MNA for Lys-Pro-MNA.